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ABSTRACT.- (1) Tables are shown which record the course of bacterismmia investigated by frequent blood-cultures in a series of cases of pneumonia.
(2) The proportion of cases having a bacteriEemia in the course of the disease agrees fairly closely with other findings both in this country and in America.
(3) Attention is drawn to the frequency with which the organisms disappear from the blood in the absence of any specific treatment, and to the frequency of recovery of bacterihemic cases.
(4) It is therefore submitted that it is unsafe to regard the disappearance of a bacteritemia as the direct result of specific serum treatment, and that this cannot be used as evidence of successful serum therapy.
THE mortality from pneumonia maintains so high a level as to demand every effort to reduce it. That such an effort is being made is amply shown by the vast literature which the past thirty years has provided.
During this period the bactericemia accompanying the disease has become more and more prominent, first as an aid to prognosis and later as an estimate of the efficiency of treatment. In a paper published by Rosenow [1] in 1904 this subject of bacterimemia in the disease was reviewed and the results of several observers, from various countries, were recorded. It will be seen from Table I copied from his paper, that wide differences occur in the percentage of positive findings, and that the mortality, where quoted, is not definitely related to the blood-positive incidence. Rosenow studied 145 cases, in which the organism was recovered from the blood 132 times, giving 91% positive with a mortality of 40%. In two cases the organism was seen in blood-films but failed to. grow. In four cases the temperature had been normal for twelve or more days before culture was made; in two cases a sterile culture was obtained on the second day of the disease, while the same occurred on the day of crisis in two cases. In Rosenow's opinion there was only one case in the series in which a sterile blood was difficult to explain, and he therefore regarded bacteriaemia as constant in the disease and of no prognostic significance. At this time no typing of the organism was possible and no diagnostic serum existed. Rosenow studied 145 cases. Positive results in 132.
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The early work of Neufeld and Haendel [12] was carried much further by Avery and his colleagues [13] , so that by 1928 the typing of the organism into four groups was a commonplace and Rosenbliuth was able to record the results of systematic blood-culture in 500 cases of pneumonia [2] . He drew attention to the fact that although Prochaska and Rosenow had obtained positive results in over 90% of cases, yet Schottmuller, in common with Cole and his colleagues, had failed to reach 30%. The figures obtained by Rosenbliuth are similar to those found by many other observers, Type I giving rather over 30% with Types II and III rather less and Group 4 under 10%. It would therefore appear that the early high figures could not be accounted for by any of the recognized groups. There still remains, however, a considerable variation in the proportions found by different observers, as is shown in Table II . It follows that where a high percentage of blood-positive cases is found there will be no relation to mortality, whereas with lower percentages such a relation might well exist. Table III is designed to show this relationship.
The great majority of this work has been done in America, where the death-rate returns are 30% higher than in this country, and it therefore becomes important to know how far the American figures and findings are applicable here. In judging of this matter it is also important to remember that the mortality rate varies to a considerable degree in the various hospitals even in New York. This would appear to depend, as indicated by Cruickshank [3] , upon the type of case admitted, for the mortality seems to be higher in the American coloured community than in the whites. [8] [4] [10] [ Other factors readily occur to the mind, for it bas long been known that mortality rises rapidly in age-groups over middle life. Variations in the virulence of the organism under differing conditions is a possibility, but bacteriological workers for some time past have recognized a standard which would seem tq make this factor an unlikely one. There remains the unknown factor of widely differing resistance in various groups of the community. It is possible that variation in results might arise from differences in technique or in the criteria for the recognition of the pneumococcus. So far as the latter is concerned, diagnostic sera for the three fixed types will eliminate such a factor, which will only therefore be operative in Group 4.
Cultural examination of the blood in pneumonia patients varies in the clinics both in the volume of blood used and the frequency with which it is made. In the records the volume varies from three up to ten cubic centimetres; some is always put into broth, and a measured quantity is often put into agar for enumeration. Such cultures are made most usually on the patient's admission to hospital, but are not repeated unless the first culture prove positive, or the progress of the patient is found unsatisfactory. Such a method of inquiry would make the finding of a positive culture more and more likely as the severity of the infection rose.
All observers are agreed as to the greater gravity of the disease in the bacteriwemic cases, and Cecil [11] , in summarizing, says, " In the struggle between the pneumococcus and the human host, septicwmia spells death." That such a statement is not strictly true is shown in Table III , but it would appear that the mortality in all types of pneumococcal infection rises greatly when bacterisemia occurs. Yet it is impossible to accept these figures without a careful consideration of the method adopted, which would appear to favour a positive finding in certain selected groups. The day upon which the majority of the patients were admitted to hospital would manifestly affect the figures, and to repeat the blood examination because the patient is doing badly, while omitting to do so when things go well, may be good practical medicine but cannot be regarded as good scientific inquiry. By the terms of such an inquiry all the severe cases are much more fully investigated than the mild ones, and are by that amount the more likely to give positive results. It would seem a simple matter to make a blood examination daily in every case throughout so short-lived an infection as pneumonia, but the number of opportunities available to culture on the first day of the disease is almost limited to such cases as arise in hospital, and this number would always be small. expressed that division into positive and negative blood-culture cases was too arbitrary, and that much might be learned from the degree of bacterial invasion. He had therefore studied 139 cases in the first five months of 1931, of which 45 gave a positive result (32 4%), 18 being Type I and 22 being Type II. He showed that in 20 cases there was an increasing bacteriaemia and all the patients died, while 12 cases with a falling count gave only two deaths. It is further to be noticed that increasing bacteriBemia was an event occurring after the third day, while decreasing bacteriaemia arose before the end of the third day in all but one case. He further found that a bacterihmia of over thirty organisms per c.c. was always fatal. In his inquiry 3 c.c. of blood were taken, two of which were put into broth, while the third was plated on to agar for counting. A. further series was recorded by Sutton and Sevier [9] in 1917 and I have taken the liberty of transcribing their results into a different form. In their series 66 cases were studied with positive results in 21 cases. It will be remembered that at this date the serological typing was uncertain with regard to Type II, and that therefore the group so recorded by them would now probably be regarded as the American Type V. It is proposed to show their figures for comparison, beside the figures so obtained in a study of 288 cases made during the past eighteen months, of which 136 have had multiple blood-cultures made.
The findings in this series are shown in Table V . The precise method which has been adopted is as follows These cases are admitted to Hope Hospital, Salford, which is administered by the local public assistance committee; the class of patient is not distinguishable from that found in the voluntary hospitals. The study was limited to patients between the ages of 16 and 60, and an endeavour was made to carry out daily bloodcultures, but the figureswill show how sadly this fell short. Blood was taken from an arm vein into a 10-c.c. syringe and about 3 c.c. was introduced into each of two large culture tubes containing 10 c.c. of broth. Contamination occurred in about 1% of samples. The medium used was a 1% glucose hormone broth, standardized to pH 7 4 , and containing 0-2% sodium citrate. Incubation and examination were continued for three days. Agglutination tests were carried out by means of serum used in a dilution of 1 in 50.
Where the Group 4 organism was concerned, before it was accepted, it was proved to be bile-soluble, non-granular in broth, htemolytic of the viridans type, and highly pathogenic to mice. Capsulation in the first culture was also examined.
In spite of the frequent repetition of blood-culture, it will be noticed that the proportion of positive results is not so high as those of some other observers, and that although the mortality of Type I is low, that of Type II is very high. Type III in this series has only been seen twice, and on each occasion the patient has died within twenty-four hours of admission to hospital.
From the records of Table VI it will be seen that cases in which the patients recover, in spite of a positive blood-culture, are not necessarily those in wnich it has occurred early in the disease, nor those in which a positive result has been found only once, nor those in which crisis has occurred early. Comparison with the figures of Sutton and Sevier gives the impression that there is a dissimilarity between the two groups of cases and that the patients in this series are better able to recover than those in America. Table VII sets forth the findings in Type II and Group 4 cases, and so far as the second type is concerned it is to be noticed that in all cases in which the patients survived the organism had only been recovered from the blood once, although the day of the positive finding might be early or late in the disease. From the clinical standpoint it is probably true to say that the patients in most bacteriaemic cases are more gravely ill than those in which a positive blood-culture is not obtained, yet it is not all the severe and lethal infections which show this phenomenon and any bedside opinion as to blood-positive or negative is likely to prove wrong.
The result of this investigation shows that bacteriaemia is not necessarily lethal, but that it makes the prognosis much more grave. At the same time it is manifestly not possible, at least in this country, to argue that a reduction or removal of a previously demonstrated bacteriaemia is the direct result of specific serum treatment, for it is shown to occur relatively frequently in the absence of any specific treatment.
No attempt was made to arrive at an estimate of the numerical degree of the blood infection and it may be well to point out here the great difficulty of such work.
If it be accepted that Type I pneumonia constitutes 30% of the cases, and that of these again 30% will show a positive blood-culture, then it will be necessary to investigate 1,000 cases of pneumonia before an opinion based upon 100 cases with organisms in the blood can be obtained. This, in turn, will involve the making of something like 6,000 blood-cultures, and in a service providing 200 pneumonias per year will occupy well over five years.
